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(54) TiUe: PHARMACEUTICALLY ACTIVE COMPOUNDS AND METHODS OF USE THEREOF 



(57) Abstract 

The invention relates to phamiaccutically active compounds, and methods of treatment and pharmaceutical compositions that utilize 
or comprise one or more such compounds. Compounds of the invention are particularly useful for the treatment or prophylaxis of diseases 
associated with parasitic infection such as toxoplasmosis, cryptosporidiosis, leischmaniasis and malaria. 



n«raW^ATIONAL SEARCH REPORT 



Imemat tonal application No. 
PCT/IJS(K)/()1968 



A. CXASSmCATlON OF SUBJECT MATTER 
IPCC7) : C07D 209/82. 403/04. 403/06. 403/12, 473/16, 475/08 
US CL : 544/260, 284, 297; 546/276,7; 548/440. 444, 445 

Accordingto Imemational Paiem C lassification (IPC^ or to both national classificaiion and IP C 

B, FIELDS SEARCHED ~ " 



Minimum documentation searched (classification system followed by classification symbols) 
U.S. : 544/260, 284, 297; 546/276.7; 548/440, 444, 445 



Rf^lfSf searched other than minimum documentation to the extent that such documents are included in the fields searched 
HURST s "Chemistiy of the Pyrimidines. Purines, and Pteridines" 



Electronic data base consulted during the international search (name of data base and. where practicable, search tenns used^ 
CAS OhfLINE subsiniaure search MEDLINE 



C> DOCUMENTS CONSIDERED TO BE RELEVANT 



Category * 



X.P 

X 
X 



Citation of document, with indication, where appropriate, o f the relevam nassaues 



SHAFI, S.S. ET A. Studies on biochcmcially active heicrocyclcs: part II. Synthesis of 2- 
(1,2,3, 4-tetrahydro-9-carbazoIymethyl)thia2olo[3.2-bl-s-triazol-5(6H)-one and related 
systems. Indian J. Heterocycl. Chem., 1998, Vol. 7 No. 3, pages 231-232, especially 
compounds 1, 2, 4, and 5, SCHEME-1 and first column page 232. 

ROSOWSKY, A. ET AL. Structure-Based Design of Selective Inhibitors of 
Dihydrofolaie Reductase: Synthesis and Antiparasitic Activity of 2,4-Diaminopieridine 
Analogues with a Bridged Diarylamine Side Chain. J. Med. Chem., 1999, Vol. 42 No. 23 
pages 4853-4860, especially compound 4f, page 4858 (English) 1999 

JP 06-135946 A2 (OTSUKA PHARMA CO. LTD.) 17 May 1994 (17.05.1994), 
compound 16 on page 18 and compound 24 on page 29 

KATRITZKY, A.R. ET AL. Chemistry of benzotriazoie. Preparation, lithiation and 
transformation of N-(benzoiriazoI-l-ylmethyl) heterocycles. 1989. Vol. 26, No. 3, pages 
829-36, especially compound 3 Scheme I and Tables I & 2 on page 830. 

PRAGST. F. ET AL, Rearrangement of l-amino-4-methylpyridinum ions into 4- 
aminomethylpyrimidines under the action of bases, Z. Chem,, 1987, Vol. 27, No. 8. ' 
pages 289-90, especially compoimd 3c in Table 1 on page 290. 



Relevant to claim No. 



1. 3,9 

1, 3, 6, 9, and 10 

1, 3, 5. and 9 
1, 3, and 9 

1. 3. 5, and 9 



Further documents are listed in the continuation of Box C . | | 

special categories of ched docunmrs: -f- 



See patent family annex. 



'A** rt iw i mm i dermiiig ihe geoenj slate of tbc an wfaicb is dm coosidered lo be 
of panlcular retevaocc 

E" earlkr appttcatian or paieni pabltshed oa or ancr tbe inieraaiiooal rUutg date 

L" i tm iii nii wbicb may throw doubts oo prioruy claimCs) cr whicb is cited to 
estabGsb Ibe pubUcaika date oT another ciiatioo or other special reasoo (as 
speciTicd) 

docnnxs! referriog to an oral dtsclosnre. use. cjibibiiioD or other rneaas 

P* docnmeni ptifolhbed prtor lo ibc isiemafiooal niiiig date but later than itie 
prtoriiy date clauoed 



talcr documem publhtKd aller ibe imernational rdiitg date or pricriiy 
due tad aoi in cooflia with the appticaiion but cited to midenuDd ihe 
priac^ or ibcory aiiderl>tag tbe mvcmka 

<in a imnH of pantcnlar relevance: the claimed iaveniioa caonoi be 
coesidered novel or camtoi be coosidered to bvolve an ioveniive sicp 
wImo the docnmeni is takcu ainoe 

docunxni of panicntar rirk-vauce; the claimed invcmtoa canooi be 
considered to involve aa uiv*eDrfve step when tbe m is 

comtKncd with one or najre other such doctnnenis. soch cooibinailoe 
being obvious lo a persou skilled in tbe art 

docttment member of ibc samu paicm faintly 



Date of the actual completion of the imemational search 
22 July 2000 (22.07.2000) 


Date of mailing of the international search report 


Name and mailing address of the ISA/US 

Commnsioner of Paieots and Trademarks 
BooiPCT 

Washmgun. D C. 2003 1 
Facsimile No. (703)305-3230 


A uihori/ed officer X]. » 
Mulomd Shah CJ^H^^--^ 
Telephone No. (703)308-1235 1/ 
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Categocy* 



Citaiioo of docmneni, wiih indicatioQ. where appropriate, of (he relevam passages^ 

Kl CI* At Cjvn» D»«n«irvw nf tJi »rtwl ■ n ■ - hn g - A m iAmt' A ni*iirtrm..olrl*l*u/lo« I Om I 



Relevant to claim No. 



FELDMAN. ET AL. Some Reactious of Methylcoe-bis- Amides as Amiuooo-aldcfaydes. J.Orp.Cbcm.. 
January 1942. Vol. 7. pages 31-47. especially cocnpound XXV. figure ou page 37 and paragnplLS 5(0- 
5(11) spanning pages 44-45. 

LUGOVKIN. ETAL. J ORGANIC .Chem. USSR (Engl.TransI.). 1964. Vol. Vn. pages 1124- 
especially compound IV Tigurc on page 1 124 and second paragraph on page 1 126. 

GB 822,592A (CHEMISCHE FABRDC, PROMONTA. GMBH) 28 October 1959 (28.10.1959). pjtjic 2 
Une 52 to page 3 line 2. page 3 lines 81 to 106. page 4 lines 27 to 56. page 4. tines 93 to 121. pa>^ 5 
lines 20 lo 45. page 6 tine 106 to page 7 Line 3. page 7 lines 52 to 75. page 7 lines IQO to 125. 

HURST. Derek T. Chemlsuy of the Pyrimidioes. Purines, and Pteridincs. London: John Wiley and 
Sons. 1980 especially Section (E) pages 168-171 and Section (C) pa^ 241-2^ 



1.3, J 



1, 3, ) 



1. 3, 5. and 9 



I, 3-7. 9. and ID 



Form PCT/ISA/210 (continuaiioa of second shed) (July 1998) 



INTERNATIONAL SEARCH REPORT 



International application No. 
PC17USa)/01968 



Box I Observations where certain claims were found unsearchable (Continuation of Item i of first sheet) 

This international report has not been established in respect of cenain claims under Article 17(2)(a) lor the following reasons: 

1. Q Claim Nos.: 

because they relate to subjea matter not required to be searched by this Authority, namely: 



□ 



Claim Nos. : 

because they relate to pans of the international application that do not comply with the prescribed requirements to 
such an exteiu that no meaningful international search can be carried out, specifically: 



6.4(a). 



Claim Nos.: 11-18 and 22-26 

because they are dependent claims and are not drafled in accordance with the second and third semences of Rule 



Box n Observations where imity of invention is lacking (Continuation of Item 2 of first sheet) 

This International Searching Authority foiud muUiple inventions in this international application, as follows: 
Please See Continuation Sheet 



1. I I As all required additional search fees were timely paid by the applicant, this international search report covers all 

searchable claims. 

2. I I As all searchable claims could be searched without effon justifying an additional fee, this Authority did not invite 
payment of any additional fee. 

3. I I As only some of the required additional search fees were timely paid by the applicant, this international search 

repon covers only those claims for which fees were paid, specillcally claims Nos. : 



No required additional search fees were timely paid by the applicant. Consequently, this international search report 
is restriaed to the invention first mentioned in the claims; it is covered by claims Nos.: 1 , 3-7. 9, and 10 



Remarlc on Protest 



□ 
□ 



The additional search fees were accompanied by the applicant *s protest. 
No protest accompanied the payment of additional search fees. 



Form PCT/ISA/210 (continuation of first sheet(l)) (July 1998) 
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E*rrERNATIONAL SEARCH REPORT 



Imemationai application No. 



PCn7USa)/0l968 



BOX n. OBSERVATIONS WHERE UNITY OF INVENTION IS LACKING This applicaiion contains the following 



inventions or groups of inventions which are not so linked as to foiro a single general inventive concept under PCT Rule 13, K In 
order for aU inventions to be examined, the appropriate additional examination fees must be paid. 

Group I, claim(s) pans of 1» 5-7, 9-10, drawn to Carbazoles. 



Group in, claim(s) parts of !, 3-10, drawn to 5-substituted Dibenzazepines. 

Group IV, claim(s) pans of I, 3-7, 9. 11-10, drawn io5-subsiiiuied DibenzixJiazepines. 

Group V. ctaim(s) pans of I, 3-10, drawn lo Phenoxazines. 

Group VI, claim(s) pans of 1. 3-10, drawn lo Phenothiazines. 

Group VII, claim(8) pans of 1, 3-9. 11-10, drawn to Phcnazines. 

Group VIII, claim(s) pans of 1, 3-10, drawn lo all carbon tricyclic compounds. 

Group IX, claim<s) pans of 1, 3-9, 1 l-IO, drawn to 1 l-substituted Dibenzazepines. 

Group X, claim(s) pans of I, 3-9. 1 1-tO, drawn to Dibenzopyrans. 

Group XI. claim(s) pans of I, 3-9, 1 l-IO, drawn to Dibenzoihiopyrans. 

Group XII, claim(s) pans of 1, 3-7, 9, 11-10, drawn to lO-subsiituted Acridines. 

Group XIII, claim(s) pans of 1-7, 9-10 drawn to N, N-Diphenylamines. 

Group XIV, claim(s) pans of 1-7, 9, 1 1-10, drawn to Diphenyimethanes. 



Group II, claim(s) pans of I, 3-7, 9-10 drawn to 9-subsiituied Acridines. 
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 
(PCX Article 36 and Rule 70) 
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Applicant*s or ag^*s file reference 
48460-PCT 



w:vr^T» CTTn^v^rnTo A r^rxi^ ^cc NotificatioD of Transmittal of International 

FOR FURTHER ACTION preliminary Examination Report (Form PCT/IPEA/416) 



Intemational application No. 
PCT/USOO/01968 



International filing date (day/month/year) 
25 January 2000 (25.01.2000) 



Priority dale (day/month/year) 
26 January 1999 (26.01 . 1999) 



Intemational Patent Classification (IPC) or national classification and IPC 
IPC(7): C07D 209/82, 403/04, 403/06, 403/12, 473/16, 475/08 and US CI.: 544/260, 284, 297; 546/276; 548/440, 444, 445 



Applicant 

DANA-FARBER CANCER INSTITUTE, INC. 



1 . This intemational preliminary examination report has been prepared by this International Preliminary 
Examining Authority and is transmitted to the applicant according to Article 36, 



2. 



This REPORT consists of a total of j^^ccts, inchiding this cover sheet. 

I I This report is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or drawings 
which have been amended and are the basis for this report and/or sheets containing rectifications made 
before this Authority (see Rule 70. 16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of^ sheets. 



3. This report contains indications relating to the following items: 

Basis of the report 
Priority 

Non-establishment of report with regard to novelty, inventive step and industrial applicability 

rv I I Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial 
applicability; citations and e?q)lanations supporting such statement 



I 


12^ 


II 


□ 


III 




rv 


□ 


V 




VI 


□ 


VII 


□ 


VIII 


□ 



Date of submission of the demand 
22 August 2000 (22.08.2000) 



Date of completion of this report 
13 April 2001 (13.04.2001) 



Name and mailing address of the IPEA/US 

CouunissioQer of Patenu and lYadeinarks 
Bot pct 

WuhingioQ. D.C. 2Q231 
Facsimile No. (703) 305-3230 



Authorized officer 
Mukund Shah /jlA^A^ 
Telephone No. (703) 308-1235 




Form PCT/lPEA/409 (cover sheet)(July 1998) 



INTERNATIONAL FREL^KARY EXAMINATION REPORT 



PCT/dHfoi968 



I. Basis of the report 



1. With regard to the elonents of the iDlemational application: 
the intemationai application as originally filed, 
the descrq>tion: 

pages 1-41 as originally filed 

pages NONE , filed with the demand 



pages NONE , filed with the letter of _ 

^ the claims: 



pages 42-53 , as originally filed 

pages NONE . as amended (together with any statement) under Article 19 

pages NONE » filed with the demand 

pages NONE , filed with the letter of 

the drawings: 

pages NONE ^ as originally filed 

pages NONE , filed with the demand 

pages NONE . filed with the letter of ^ 

I I the sequence listing part of the description: 

pages NONE ^ as originally filed 

pages NONE , filed with the demand 

pages NONE , filed with the letter of _ 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the intemationai application was filed, unless otherwise indicated under this item. 
These elements were available or furnished to this Authority in the following language wiiich is: 

I I the language of a translation furnished for the purposes of intemationai search (under Rule23, 1(b)). 

I I the language of publication of the intemationai ^plication (under Rule 48.3(b)). 

I I the language of the translation furnished for the purposes of intemationai preluninary examination(imder Rules 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the intemationai application, the 
intemationai preliminary examination was carried out on the basis of the sequence listing: 

I I contained in the intemationai application in printed form. 

I I filed together with the intemationai application in computer readable form. 

I I furnished subsequently to this Authority in written form. 

I I furnished subsequently to this Authority in computer readable form. 

I I The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 

international application as filed has been furnished. 
I I The statement that the information recorded in computer readable forai is identical to the written sequence listing 

has been furnished. 

4. The amendments have resulted in the cancellation of 

^ the description, pages none 



1^ the claims, Nos. none 

1^ the drawings, sheets/fig none 
5. \^ This report has been established as if (some oO the amendments had not beai made, since they have been considered to go 

beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 
* Replacement sheets which have been famished to the receiving Office in response to an invitation under Article Mare referred to in 
this report as ^'originally filed" and are not annexed to this report since they do not contain amendments (Rules 70,16 and 70.17). 
Any replacement sheet coraaining such amendments must be referred to under item 1 and annexed to this report. 
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m. Non-establishment of opinion with regard to novelty , inventive step and industrial applicability 



1. The question whether the claimed invention appears to be novel, to involve an inventive step (to be non-obvious), or 
to be industrially applicable have not been and will not be examined in respect of: 

I I the entire international application, 

claims Nos. 2.8.11-18 and 22-26 and parts of 1, 3-7, 9-10 



because: 



I I the said international application, or the said claim Nos. relate to the following subject matter which does 

not require international preliminary examination (specify): 



the description, claims or drawings (indicate particular elements below) or said claims Nos. 11-18 and 22-26 are 
so unclear that no meaningful opinion could be formed (specify): 

they arc multiply dependant claims and are act drafted in accordance with the second and third sentences of Rule 6.4(a). 



the claims, or said claims Nos. are so inadequately supported by the description that no meaningful 

opinion could be fonned. 




no international search report has been established for said claims Nos. 2. 8, 11-18, & 22-26. and parts of 1, 3-7, 9, 



and 10. 



2. A meaningful international preliminary examination cannot be carried out dxie to the failure of the nucleotide and/or amino acid 
sequence listing to comply with the standard provided for in Annex C of the Administrative Instructions: 

I I the written form has not been fumished or does not comply with the standard. 

I I the computer readable form has not been fumished or does not comply with the standard. 



Forai PCT/IPEA/409 (Box III) (July 1998) 



INTERNATIONAL 



FRElJ^^; 



[Ary examination report 



PCT/llK) 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1. STATEMENT 



Novelty (N) 



Claims 4, 10 



Claims 1, 3, 5-7, 9, 



YES 
NO 



Inventive Step (IS) 



Claims 4, 10 



Claims 1, 3> 5-7, 9 



_YES 
NO 



Industrial Applicability (lA) 



Claims 1. 3-7. 9, AND 10 



Claims NONE 



_YES 
NO 



2. CITATIONS AND EXPLANATIONS (Rule 70.7) 
Please See Coatinuation Sheet 



Forai PCT/IPEA/409 (Box V) (July 1998) 



INTE3WATIONAL 



fARY EXAMINATION REPORT 



Iniej 
PCT/ 



application No. 
r/01968 



Supplemental Box 

(To be used when the space in any of the preceding boxes is not sufficient) 



V. 2. Citations and Explanations: 

Claims 1.3, and 9 lack novelty under PCT Article 33(2) as being anticipated by SHAFl (Indian J. Heterocyclic Chem.)- Compounds 
1, 2, 4, and 5 in Scheme- 1 on page 232. 

Claims 1,3. and 9 lack an inventive st^ under PCT Article 33(3) as being obvious over SHAH (Indian J. Heterocyclic Chem,)- For 
reasons cited above. 

Claims 1. 3. 5, and 9 lack novelty under PCT Article 33(2) as being anticipated by JP 6-135946 A2 (OTSUKA PHARMA CO. 
LTD.). Compound 16 on page 18 and compound 24 on page 29. 

Claims 1, 3, 5, and 9 lack an inventive step under PCT Article 33(3) as being obvious over JP 6-135946 A2 (OTSUKA PHARMA 
CO. LTD.). For reasons cited above. 

Claims 1, 3. 5, and 9 lack novelty under PCT Article 33(2) as being anticipated by PRAGST (Z. Chem.). Compound 3c in Table 1 
on page 290. 

Claims 1. 3. 5, and 9 lack an inventive step under PCT Article 33(3) as being obvious over PRAGST (Z. Chem.). For reasons cited 
above. 

Claims 1, 3. and 6 lack novelty under PCT Article 33(2) as bemg anticipated by FELDMAN (J. Org. Chem.). Compound XXV on 
page 37. 

Claims 1. 3. and 6 lack an inventive step under PCT Article 33(3) as being obvious over FELDMAN (J. Org. Chem.). For reasons 
cited above. 

Claims 1. 3. and 9 lack novelty under PCT Article 33(2) as being anticipated by LUCjOVKIN (J. Organic Chem. USSR Engl. 
Transl.), Compound IV on page 1 124. 

Claims 1. 3. and 9 lack an invendve step under PCT Article 33(3) as being obvious over LUGOVKIN (J. Organic Chem. USSR Engl. 
Transl.). For reasons cited above. 

Claims 1. 3. 5. and 9 lack novelty under PCT Article 33(2) as being anticipated by GB 822.592 A (CHEMISCHE FABRIK. 
PROMONTA, GMBH). Example 1 on page 2. Example 2 on page 3. Example 3 on page 4, Example 4 on page 4. Example 5 on 
page 5Example 9 on page 6, Example 10 on page 7. and Example 1 1 on page 7. 



Form PCT/IPEA/409 (Continuation Sheet) (July 1998) 



internah^^l preliminary examination report 



International application No. 
PCT/USOO/01968 



Supplemental Box ' ~ 

(To be used when the space in any of the preceding boxes is not sufficient) 



^S^o;^k';^^^%"'Fr^ i^L^i^cSS:' "^^'^ ''''' ^ ^^^^ ""^'^"^ -^^^ ^ (CHEMISCHE fabr 

Claims 1. 3-7. 9. and 10 meet the criteria set out in PCX Article 33(4). because the compounds have industrial applicabUity. 



^om 



the INTERNATIONAL SEARCHING AUTHORITY 



To: 

PETER F. CORLESS 
DIKE, BRONSTEIN, ROBERTS & CUSHMAN, LLP 
130 WATER STREET 
BOSTON, MA 02109 



PA'^T COOPERATION TREATY(^ 

AUTHORITY 

PCX 



RECEIVED 

AUG 2 4 2000 



DlKc BRONSTEIN 
ROBERTS CUSHMAN 



NOTIFICATION OF TRANSMITTAL OF 
THE INTERNATIONAL SEARCH REPORT 
OR THE DHCLARATION 



(POT Rule 44.1) 



•J 


(day/month/year) % % /\UG 2000 


Applicant's or agent's file reference 
48460-PCT 


FOR FURTHER ACTION See paragraphs 1 and 4 below 


International application No, 
PCT/USOO/01968 


International filing date 
{day/month/year) 

25 JANUARY 2000 (25.01.2000) 


Applicant 

DANA-FARBER CANCER INSTITUTE, INC. 



2. 



3. 



□ 
□ 



The applicam is hereby aottfied ibat the intematioaal search repon has been established and is irausmiired herewith. 
FIQng of axneodments and statemeDl under Article 19: 

The applicant is eaiitled, if he so wishes, to amend the claims of the interuatiooal application (see Rule 46): 

When? The time limit for filing such amendmenis is norma Uy 2 mc«iths from the date of trausmitial of the 
imeraatiooal search repon; however, for more details, see the notes on the accompaay slieei. 

Where? Directly to the Iniemaiiooal Bureau of WIPO 
34. chemin des Colombettes 
1211 Geneva 20. Switzerland 
Facsimile No.: (41-22) 740.1435 

For more detailed iostructioDS, see the notes on the accompanying sheet. 

The applicam is hereby aotified that no international search repon will be established and thai the dcclaraiion under 
Article l7(2Xa) to that effect is transmiued herewith. 

With regard Co the protest against payment of (an) additional fee(s) imder Rule 40.2, the appiicaui is uoiified that: 

I I the protest together with the decision thereon has been transmitted to the Iniematioual Bureau lojieitier with the 
applicant's request to forward the texts of both the protest and the decision thereon to the designated Offices. 

I I no decision has been made yet on the protest; the applicant will be noiified as soon as a decision is made. 



4. Further actioa(s): The applicant is reminded of the following: 

Shonly after 18 montbs from the priority date, the international application will be published by the lnteniation;il Bureau. 
If the applicant wishes to avoid or postpone publication, a notice of withdrawal of the imeruational application . or of the 
priority claim, must reach the International Bureau as provided in rules 90 bis I and 90 bis 3, respectively, before the 
completion of the technical preparati(xis for imemaiicKial publication. 

Within 19 months frtan the priority date, a demand for imemational preliminary ex;unination must be filed if the applicam 
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